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PURPOSE: To enable formation of large-size 
low-resistance wiring material at low cost compared to a 
conventional method and to supply stable signals by 
using a conductive oxide film as a part of the wiring 
material since the conductive oxide film is stable 
without increase in resistance against an oxygen 
atmosphere, and especially to obtain a good effect when 
a Cu fflm is used as a part of wiring material by adding 
characteristics required to a connecting area with a 
driving IC. 

CONSTITUTION: A wiring pattern 2 is formed with using a 
conductive oxide film material, on which a Cu single 
layer film or a multilayer film 10 containing at least 
one Cu layer is selectively deposited by plating. 
Further, a metal film 4' in the area not included by a 
counter electrode substrate and a substrate connecting 
sealing material is selectively removed by etching. 
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j ana nese Laid-Ctoen P at-.ftnfc Publication No. 4-232922/1992 
(Tokukaihei 4-232922) (Published on August 21, 1992) 

(A) Relevance to claim 

The following is a translation of passages related 
t-n all claims of the present invention. 

(B) Translation of the relevant passages. 


[0017] 

[Embodiments] Figure 1 is a plan view showing one of 
pixel units constituting a TFT array in an active matrix 
liquid crystal display device manufactured by the method 
in accordance with the present invention. Figures 2 (i) to 
2 (vi) are cross-sections taken along line B-B' in Figure 
1, showing the manufacturing steps. The following will 
describe the manufacturing method in accordance with the 
present invention in reference to Figure 2 . 
[0018] Step 1 (Figure 2 (i) ) : A gate electrode 2 is formed 
of a conducting oxide film material, such as ITO, ln 2 0 3 , 
Sn0 2 , ZnO, or Cd 2 Sn0 4 . So is gate wiring 20 locally 
provided with a gate electrode 2 . 

[0019] To shield the channel region from light, the gate 
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electrode made of a conducting oxide film material, which 
is transparent to light, needs to be rendered opaque. 
[0020] Step 2 (Figure 2 (ii) ) : Accordingly, a metal film 
10 is deposited by a plating technique on the gate wiring 
20 of a conducting oxide film material and the gate 
electrode 20 electrically connected to the gate wiring 
20. The step lowers the resistance of the gate wiring 20 
and renders the gate electrode 2 opaque. The metal film 
10 formed by plating is Au, Cu, Ni, Pd, Ag, Pt, In, Ru, 
Rh, Cr, Sn, Pb, Sn-Pb (molder) , Zn, Co, Fe, or another 
metal. In view of low resistance and cost, Cu is the best 
among them. Although Cu does not provide good adhesion 
with the conducting oxide film material, a metal layer 
interposed between the Cu and the conducting oxide film 
material improves the adhesion. Examples of such metals 
include Ni . In, Sn, Pb, Sn-Pb (molder), Zn, Co, and Cr. 
Further, Cu is subject to oxidation, and to prevent this 
from happening, another layer of a metal, such as Au, Pt, 
Pd, Cr, or Ni, may be deposited on the Cu layer. As can 
be seen here, either a single layer or a plurality of 
layers may be deposited by plating. The metal layer 
deposited on the conducting oxide film material is not 
limited to Cu: any material can be used which can be 
deposited on the conducting oxide film material by 
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plating and reduce the wiring resistance . Plating can be 
done by an electrolytic -plating or non-electrolytic 
plating technique. . . " * 

[0021] Step 3 (Figure 2(iii)): a first insulating film 
(gate insulating film) 3, a semiconductor film 4, and a 
second insulating film (passivation insulating film) 5 
are deposited one after the other by plasma CVD, for 
example, to form an island of the second insulating film 
5. . 

[0022] Step 4 (Figure 2 (iv) ) : An impurity semiconductor 
film 4' is deposited by plasma CVD to form an island of 
the semiconductor film 4 and the impurity semiconductor 
film 4' . 

[0023] Step 5 (Figure 2 (v) ) : A conducting oxide film 
material, such as ITO, ln 2 0 3 , Sn0 2/ ZnO, or Cd 2 Sn0 4/ is 
deposited to simultaneously form a drain electrode 6, a 
source electrode 7, a display electrode 8, and a drain 
wire 6 0 from the conducting oxide film material. 
Thereafter, the impurity semiconductor film 4 ' is etched 
away from the channel region. 

[0024] Step 6 (Figure 2 (vi) ) : A metal film 11 is 
deposited by plating on the drain wire 60 made of the 
conducting oxide film material and the drain electrode 6 
electrically connected to the drain wire 60. Au, Cu, Ni , 
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Pd, Ag, Pt, In; Ru, Rh, Cr, Sn, Pb, Sn-Pb (molder) , Zn, 
Co, or Fe may be deposited as the metal film 11 for 
plating, because to achieve higher scale integration and 
larger surface area, the resistance of the gate wire for 
supplying a gate signal and the drain wire for supplying 
a display signal in the TFT array needs to be reduced to 
suppress a signal delay as much as possible. In view of 
low resistance and cost, Cu is the best among them. Cu 
has a resistance that is as low as 0.7 times that of Al 
and a high EM tolerance. Although Cu does not provide 
good adhesion with insulating films, such as glass (Si0 2 ) 
and SiN, a metal layer 12 interposed between the Cu and 
the drain wire 6 and drain electrode 6 0 made of ITO as 
shown in Figure 2 (vi) improves the adhesion. Examples of 
such metals include Ni . In, Sn, Pb, Sn-Pb (molder), Zn, 
Co, and Cr. Further, Cu has a problem that in an oxygen 
atmosphere, oxidation progresses even inside the Cu film, 
resulting in an increased resistance. To prevent this 
from happening, another layer of a metal, such as Au, Pt, 
Pd, Cr, or Ni, may be deposited on the Cu layer. As can 
be seen here, either a single layer or a plurality of 
layers may be deposited. The metal layer deposited on the 
conducting oxide film material is not limited to Cu: any 
material can be used which can be deposited on the 
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conducting oxide film material by plating and reduce the 
wiring resistance as described earlier. 

[0025] Plating can be suitably done by electrolytic 
plating. Non-electrolytic plating is applicable also, but ^ 
in that case, resist should be applied to coat regions 
where the metal film should not be deposited. 
Accordingly, if employment of a non-electrolytic plating 
technique requires another step: i.e., the masking step. 
On the other hand, employment of an electrolytic plating 
technique requires the impurity semiconductor film 4' to 
be removed from the channel region by etching. If the 
impurity semiconductor film 4' exists in the channel 
region, the metal film 10 is deposited also on the 
conducting oxide film on the source electrode 7 and the 
display electrode 8, which is undesirable. 
[0026] Figure 3 shows a plan view showing the active 
matrix substrate 3 0 fabricated by the aforementioned 
process. As shown in Figure 3, the active matrix 
substrate 30 is composed of scanning lines (gate wires) 
20, signal lines (drain wires) 60, terminal electrodes 
for the gate terminals 21 and the drain terminals 61 
where a drive IC is connected, TFTs 13 at intersections 
of the scanning lines 20 and display lines 60, and 
display electrodes 8 connected to the source electrodes 

4-232922 



-6- 

7 of the TFTs 13. An opposite electrode substrate 40 is 
combined with the active matrix substrate 30 of Figure 3, 
and liquid crystal is injected to fabricate an active 
matrix display panel shown in the plan view of Figure 4. 
Here, if the scanning lines 20 or signal lines 60 are 
formed from a metal filmy those parts exposed to oxygen 
(air) are oxidized and change resistance. This 
inconvenience is likely to happen to a Cu film, whilst 
Al, Cr, and other metals form a stable passivation film 
(oxidized film) on the surface which unlikely allows 
oxidation to progress inwards and hence are not affected 
much by the oxidation. If a Cu film is to be used to form 
wires and is coated with no oxidation- inhibiting metal 
film, something has to be done to eliminate negative 
consequences of the oxidation. The regions which are 
likely affected by the oxidation are terminal electrodes 
21, 61 where the drive IC is connected in mounting. Those 
regions surrounded by the opposite electrode substrate 
and the region coated with a combining resin (sealant) 
are shielded from oxygen; no extra attention needs to be 
paid for these regions. So, in Figure 4, the Cu film, is 
oxidized in those regions outside the opposite electrode 
substrate, but is not oxidized in those regions (TFT 
regions) inside the opposite electrode substrate. 

4-232922 


-7- 

Possible solutions to this problem include (i) shielding 
the Cu film from incoming oxygen by coating the Cu film, 
(ii) coating the Cu film with an oxidation- inhibiting 
metal (Au, Pt, etc.), and (iii) exposing the conducting 
oxide layer by etching the Cu film away (the conducting 
oxide is not affected by oxidation) . Testing and 
evaluation revealed that method (iii) was the easiest and 
most effective to prevent the oxidation of the Cu film 
from producing adverse effects. Specifically, according 
to method (iii) , after the opposite electrode substrate 
4 0 is combined with the active matrix substrate 30 and 
liquid crystal is subsequently injected to fabricate an 
active matrix display panel shown in Figure 3, the 
substrates are treated with a corrosive gas or an etchant 
to etch the Cu film away. Only the terminal electrodes 
21, 61 connected to the drive IC are formed of the 
conducting oxide film by this method. 

[0027] Methods (i) to (iii) are, of course, applicable 
whenever a metal easily affected by oxidation is used to 
form at least part of the wires; the application is not 
limited to the metal film formed by plating. Especially, 
when the Cu film is used as part of the wiring material, 
the most effective method is to add a conducting oxide 
film and etch only parts of the Cu film away where 
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exposed terminal electrodes are located on the opposite 
electrode substrate 4 to connect to the drive IC. 
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